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[0012] 
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30 €:Wr401ft««B£. miJIMM©«8<cRt*6n 
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*TC I >£©•?. NO*>?.NO, ^©i&ttffittiNO, © 

Jj£U NO, <D©«S*iif^-rS. 
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-C*>*gHffc. C©^{C« 6^WS4. 4 7SS% 
©t>xha^T>3>d^iaK^?S3 7. 2 9g<t?rftJ 

[0063] z<DmmwL*z>%-o-3%ij>%&i£tiiifip > 'm. 
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d^T>5>^5SK2 1. 35g(0. 0 0 5**) 
*-ft>3?8l*3 0ml(C«)!?Lfc. gfc. ?x>12 
5. 22? (0. 1 2*rt<) 1 2 0m 1 
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m 1 (Dm&ffl&WEMbtc. 
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*J?.8 0-C©»iS*-Ci^4B#ffl3EPWr^JI|£HS-li- > if 

[0066] CO^x^&UffcfcK^tf^-C&JE ( 1 10 
0- ! tor r J£(T) l/&#<E>v> f- * t-#(Cj: ij 8 0 
*C*>64 0 0'CS-cSK*J,-§i^K:±^L/%t,>J:-5K:«9)-5 
< 9^i&Lfc„ 1 3 O-Ctti&fr^ffl&i* 

<k ##8? US D «>/c„ 2 5 0-400 'CXtmmWfM 
Lm&<DtfX&ft£?Z<D-C. C©36£*/X*i&<fc5 

[006 7] CCXS^^itft^CCb^. SotfKA 
tlX £»#B^-C 7 5 0 -CCDSfi-C 3 m&mSL L /c. 20 
[0068] CtlCCiO. LaCo,., Pt,., O, "C 

L/C. 

[0069] ±iE<kPI«K:b-C, LaFe,., P 

to. i Oj ,. Sr D ., Ba 0 .i C o».»i P d».ts O s , 

L a g ,g S Tg.) C r g.gj P t g. gjOj * L A N i « . gg 

[0070] (mkmitmmammvim) ±s&m 1 m 

gl-v2mm©'<UyhWKt/fc. C©^U?M#©S£ 

lfcit&iocc (*tj4g) 4rtj^«si*>6»paisnsp 
6«:-iUs. httoi2i«iio c c (mi 3 s) zmm 

Sic. iftjl5£@^5©^ictg:W6*i. SF^^*iA 

titcm 1 m«ui 1 1 . -eo^sgisKis w 6 n fcffi 2 mm 
H2.!:. jfta^^BO&Stc.Rtt'&ti. ±IB2«Si 40 

□ 4<h^fc£^im^*&g*fWUfc 0 C©S£ 
g«. SgAPStm&fe&JIl <h©W. fciO'S^MM 
H2 iSFWP4 <t©Wtc^«ftl>^!&^-g|5K:ijS|ilL%uJ: 
5K*w<-6#f&we>4Tr*s9 t i*Ab/cgf#x£ftl! 
&£iiM3t»-?f^bL,fc&. $Htt-$J:9t<:tt-?-cc>S. 

*t7#S!W6tt-Ci,>*. Uriftk&UBl, teJ:tfSfl 
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[0 07 1 ] C&gWiffflD ilBO&g&ffl^-C, «T 
©<fc 5 tt N O, ©^tl^SllffffiKil^tf^ fc„ 
[0 0 7 2 ] aWteS? 8 .* — fc?;bx>y> (2. 45 1) 

©gftfxttciiEgg^ j##;**«iap 3 j;o mxr 

•SxtSKiHgO/c. C©:t>^>£Bl*Jl 0*- FKR 

mt-cmmz&rmtiwzzftiiLZ-ittc. traits 9 6 

0 0 0/B#Wr±iBflP;tfX£gg4nti»AU gg© 
8MiP4ic*$W£NO, rSa*att*SW^^*Tit 

[0073] ft*s. ^I^Wrtt. Ut2ftl!g|©a&£^ 
{bSttfc 5 ttHO&ltt (JBfcR 1 ~5 ) -cmMLtc. 

[0074] (immi) mim.pmtm2®mm±<D 
'mem 

m2mm<D^-uy nocc 1 3 e) zm&smm 

©^U? H0cc (ft4g) £«6H5£B5©Efc5©&& 

SB (gM/xi£SS©fg©) Ki2gi/> •€-©fl6«_fciasite^l 

[0075] umm2) mimmaawwm 
mi tmo^is 9 h 2 0 c c (fas g ) 

m5©f^gsc (sw^?iK8s©sis) icimM*mg& 
r. -e©ffe«±fBH*fi^i±igi«K:L/c^g*{^{u. ± 
IB*SS0Htl5lfil«:brNO, ©^t&tfei^ilitstiaSrtT-? 

[0 07 6 ] (tb®«13) m2fl!l!SSW©mJ4Sg 
^2fijfl»©^Ury h20cc (ft26g) SrSSaiSCH^ 

)*5©«as6 (S^xiifEBs©^©) ccgBgu ssii^a 
-r. -e©ffe«±fanifiP!iiiii«{cu/ciig*fW!tu > ± 

IBHJ609<i:^(CL/-CNO, ©?^{k14^«^^fo 

[0 07 7] (ib^4) ^lM^<b^2ftl!«<b©il^ 
<* 

miMiiO^U-^ H 0 c c (ifc4g) i^2«4^©^ 
U»H0ec (l)13g) <fc*.J:<S^t/c^ mm 
5£B5©£5©i!irK§t5 (gWXSSE»g©M©) (CiBgL. « 

ieg-sr . *©fi6«±iBii*60!i tmmicv fc§sg*ftss 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st catalyst bed which has either [ at least ] the platinum prepared in the preceding paragraph of the passage of the gas 
containing nitrogen oxides, or the palladium, AB'1-x C'x 03 (A — a lanthanum — ) prepared in the latter part of this 1st catalyst bed At 
least one sort in strontium, a cerium, barium, and calcium, B' At least one sort in cobalt, iron, nickel, chromium, manganese, and 
magnesium, C* — the inside of platinum and palladium — at least — on the other hand — x — 0.005<=x<=0.2 — it is — the stripper of 
the nitrogen oxides characterized by consisting of the 2nd catalyst bed which has the matter of the perovskite type structure shown. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment for removing the nitrogen oxides (NOx) contained in the gas discharged 

from an internal combustion engine, a nitric-acid plant, etc. 

[0002] 

[Description of the Prior Art] Nitrogen oxides are contained in the gas discharged from an internal combustion engine, a nitric-acid 
plant, etc., and it has become the cause of air pollution. As an approach of removing these nitrogen oxides, there is a method of using 
the reduction reaction of a catalyst 

[0003] As the removal approach of nitrogen oxides of having used the conventional catalyst (A) How (JP,4-298235,A) to use for beta- 
alumina the catalyst which supported K, Na, calcium, Ba, La, Ce, Pr, etc., (B) How (JP,3-242228,A) to use the catalyst which consists 
of activation magnetite which reduction processing of the magnetite (Fe 204) was carried out [ magnetite ], and produced the oxygen 
defect. Or there is the approach ("catalyst" 31,1 12 (1989)) of disassembling nitrogen oxides using the catalyst of metallic-oxide 
systems, such as (C) platinum alumina, silver cobalt oxide, cobalt oxide, or a barium-iron multiple oxide. 
[0004] However, there are the following troubles by the approach using the above-mentioned catalyst. 

[0005] First, it is necessary to use reducing agents, such as a hydrocarbon for returning nitrogen oxides, and alcohols, so much by the 
approach of (A) (it is [ 0.1-2 mols of reducing agents ] required to one mol of nitrogen oxides). 

[0006] Moreover, by the approach of (B), since this activity magnetite will deactivate if it finishes using the oxygen defective part of 
activity magnetite, durability is missing. 

[0007] Moreover, by the approach of (C), an elevated temperature 600 degrees C or more is needed for disassembly of nitrogen oxides. 

[0008] Furthermore, it is an approach to twist the above problems and the combustor which formed two kinds of catalyst objects 
successively is in the removal approach of nitrogen oxides as a like (JP,62-21 8728,A). This combustor is a gas turbine combustor 
which has arranged the catalyst object of platinum support in the preceding paragraph of the passage of combustion gas, and has 
arranged the catalyst object with which platinum, the alumina, and the rare earth metal formed perovskite type structure in that latter 
part In this combustor, generating of nitrogen oxides is decreased by pulling the combustion temperature of the combustion gas which 
consists of mixture of a fuel and an oxidizing quality gas according to the two above-mentioned kinds of catalysts, and lowering it (2000 
degrees C being made into 900-1200 degrees C). 
[0009] 

[Problem(s) to be Solved by the Invention] However, also in the above-mentioned combustor, the following troubles remain. 
[0010] NOx Since the binding energy between N-O of NO which is a principal component (2.5-fold association) is very large, it is not 
easy to cut this association. Unless the activation energy which decomposes NO in a gaseous-phase homogeneous system adds 
energy with means, such as raising gaseous-phase temperature since it is large, 82 kcal/mol and, NO decomposition does not break 
out With a latter catalyst object this decomposition activity is low, and since the adsorption capacity force is moreover small, the 
removal effectiveness of the nitrogen oxides in the low temperature following especially 500 degrees C is low. This is because spacing 
in the crystal structures which are the conditions and active species of a lattice defect by alumina content etc., such as platinum and 
rare earth elements, etc. is not proper for the catalyst of latter perovskite type structure. 

[001 1] This invention is made in view of the trouble of the above-mentioned conventional technique, and aims at offering the 

equipment from which nitrogen oxides are efficiently removable also in low temperature. 

[0012] 

[Means for Solving the Problem] The 1 st catalyst bed which has either [ at least ] the platinum prepared in the preceding paragraph of 
the gaseous passage where the stripper of the nitrogen oxides of this invention contains nitrogen oxides, or the palladium, AB'1-x C'x 
03 (A — a lanthanum — ) prepared in the latter part of this 1 st catalyst bed At least one sort in strontium, a cerium, barium, and 
calcium, B' Cobalt iron, nickel, chromium, manganese, at least one sort in MAGUNEUSHIMU, C — the inside of platinum and palladium 
— at least — on the other hand — x — 0.005<=x<=0.2 — it is — it is characterized by consisting of the 2nd catalyst bed which has 
the matter of the perovskite type structure shown. 
[0013] 

[Function] The equipment of this invention can remove nitrogen oxides efficiently also in low temperature. This is guessed because the 
following operations are presented. In the 1 st catalyst bed arranged in the preceding paragraph in the equipment of this invention, NO 
which is nitrogen oxides oxidizes by the oxidation reaction by the catalysis of platinum or palladium, and it is N02. It changes. In order 
that platinum or palladium may promote adsorption of NO, activation, and adsorption and activation of oxygen in the active spot on the 
surface of metal, the above-mentioned conversion is performed efficiently. 

[0014] Above N02 After adsorbing by the 2nd latter catalyst bed, it is decomposed into N2, 02, and N2 O etc., and is removed. It is 
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vl^^^the 1st catalyst bed of the preceding paragra^^^tf 



N02 which is easy to decompose from NOT^ the 1 st catalyst bed of the preceding paragraprWthough direct decomposition of NO 
cannot break out easily since the N-0 binding energy of NO gas is large. Since it is changed, removal of NO is promoted. Since it is 
included in the crystal lattice of perovskite type structure, AB'C of perovskite type structure shown by 1-x C'x 03' element (platinum 
or palladium) of this latter part is NO to N02. Inversion activity and N02 Decomposition activity is large, and a lattice defect (oxygen 
defective part) generates, and it is N02. The amount of adsorption increases. 

[0015] moreover, AB'1-x C'x 03 — inner A element and B' — an element — essential — N02 etc. — since it consists of an alkaline 
earth element which is excellent in the adsorption engine performance, transition metals, rare earth elements, etc. — the above- 
mentioned operation of platinum or palladium and multiplication like — N02 Adsorption and decomposition improve. 

[0016] Although the reason for presenting the above-mentioned operation in this invention still is not clear, since the effectiveness of 
this one catalyst bed or just the 2nd catalyst bed is insufficient, the combination effectiveness of the oxidation engine performance of 
the 1 st catalyst bed and the resolvability ability of the 2nd catalyst bed newly arises, and activity does not fall at low temperature [ like 
250-400 degrees C ] whose the operation of this is, either. Although direct decomposition of NO cannot take place especially easily at 
low temperature, it is NO once at this invention N02 After changing, since adsorption and decomposition remove, it is effective. 
[0017] 

[Effect of the Invention] The equipment of this invention can remove nitrogen oxides efficiently also in low temperature. 
[0018] 

[Example] Hereafter, the example which made this invention more concrete is explained. 

[0019] (Example) The stripper of the nitrogen oxides of this invention consists of two kinds of catalyst beds of the 1st catalyst bed 1 
which consists of either [ at least ] platinum arranged at the preceding paragraph of the passage of the gas containing nitrogen oxides, 
or the palladium, and the 2nd catalyst bed 2 which consists of a catalyst of the perovskite type structure arranged in the latter part, as 
shown in the example of drawing 1 . In the example of drawing 1 , the exhaust port 4 for discharging the gas processed by the inlet 3 
for introducing the gas containing nitrogen oxides and the two above-mentioned kinds of catalyst beds out of equipment is formed, the 
1st catalyst bed 1 is arranged at the inlet 3 side of passage, and the 2nd catalyst bed 2 is arranged at the exhaust port 4 side of 
passage. 

[0020] In addition, if location sequence of the 1st catalyst bed of the above and the 2nd catalyst bed is made reverse, the combination 
effectiveness of the oxidation engine performance by the 1 st catalyst bed and the resolvability ability by the 2nd catalyst bed will 
disappear, and the activity in low temperature will not arise. Moreover, the above-mentioned effectiveness of this invention is not 
acquired in the mixtures (pellet form etc.) of the catalyst of the 1 st catalyst bed, the 2nd catalyst bed, or the 1 st catalyst bed, and the 
catalyst of the 2nd catalyst bed. 

[0021] What carried out distributed support of either [ at least ] platinum or the palladium, and was made into the catalyst on fireproof 
inorganic support, such as cordierite of a honeycomb configuration, as a catalyst of the 1 st catalyst bed arranged at the above- 
mentioned preceding paragraph is desirable. 

[0022] In case distributed support of the catalyst component which consists of the above— mentioned platinum or palladium is carried 
out, in order to decentralize this catalyst component high as much as possible and to support it, after supporting alumina powder on 
fireproof inorganic support beforehand, it is desirable to support a catalyst component Since the adsorption site of platinum or 
palladium is distributed over homogeneity on a front face, this alumina powder presents an operation of high distribution support of 
platinum or palladium. 

[0023] Using alumina sol, a silica sol, a zirconia sol, etc. as a binder, alumina powder is covered on the fireproof inorganic support of a 
honeycomb configuration, and, specifically, is calcinated after that. Although they change with busy conditions, the loadings of a binder 
have about 1-10 good % of the weight at a solid content ratio, and in order not to reduce catalytic activity, they choose necessary 
minimum. Distributed support of platinum or the palladium is carried out after the above-mentioned baking using the solution containing 
platinum or palladium, such as a dinitrodiammine platinum (or palladium) nitric-acid solution. 

[0024] The amount of support of the catalyst component which consists of platinum or palladium has 0.5 - 3% of the weight of the 
desirable range to alumina powder. Even if it supports exceeding 3 % of the weight, a lifting and dispersibility worsen [ the particle of a 
catalyst component ] condensation between particles. Moreover, at less than 0.5 % of the weight, the activity of a catalyst component 
is hard to be employed efficiently. 

[0025] In addition, a pellet configuration besides a honeycomb configuration is sufficient as the catalyst of the 1 st catalyst bed as 
mentioned above. In considering as a pellet configuration, after supporting the catalyst component which becomes alumina powder from 
platinum or palladium by the same approach as the above, pressing is carried out, and crushing etc. is performed further and it 
considers as a pellet configuration. 

[0026] As a catalyst of the 2nd catalyst bed arranged in the latter part AB'1-x C'x 03 (A — a lanthanum (La) and strontium (Sr) — ) At 
least one sort in a cerium (Ce), barium (Ba), and calcium (calcium), B' Cobalt (Co), iron (Fe), nickel (nickel), chromium (Cr), at least one 
sort in manganese (Mn) and magnesium (Mg), and C — the inside of platinum (Pt) and palladium (Pd) — at least — on the other hand 
— x — 0.005<=x<=0.2 — it is — it considers as the matter of the perovskite type structure shown. 

[0027] The matter of this perovskite type structure consists of alkaline earth metal, transition metals, and rare earth elements, and 
these elements are NOx. It is rich in adsorbent. Moreover, when dissimilar metal ion is combined, it becomes the form where perovskite 
type structure was distorted from the relation of a metal ion, and a lattice defect etc. occurs, and it is NOx. Adsorbent and 
decomposition activity occur. Perovskite type structure is thermally stable and has thermal resistance. 

[0028] AB'1-x C'x 03 The multiple oxide of the perovskite type structure shown is an including [ in the crystal-lattice B' site of the 
structure (AB'03) of a simple cubic lattice ]-as ideal grid as shown in drawing 2 -C element thing. B' and C are surrounded by six O 
and take 6 coordination. A is surrounded by 12 O and takes 12 coordination. Therefore, in order to consider as an ideal grid, while B' 
and C* have the valence which can maintain 6 coordination, they require that the ionic radius of B' and C should approximate as much 
as possible. It becomes the form where the crystal lattice was distorted according to extent from which the ionic radius of B' and C 
differs. Distortion of crystal form becomes large as the amount of C from which an ionic radius furthermore differs to B' increases. 
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When the value of x in the above-mentionerffriolecular formula becomes larger than 0.2, dis^roon becomes large and C stops entering 
into a crystal lattice, although not uniquely decided by relation of the ionic radius of B' and C\ On the other hand, less than 0.005, 
although the value of x fully enters into a crystal lattice, since there are few amounts, as for C\ it does not demonstrate the 
effectiveness as active species, such as a practical catalyst. 

[0029] Moreover, AB'1-x C'x 03 Inner C element (Pt, Pd) has that good to which the 90% or more exists in a crystal lattice. This the 
greater part of C element (Pt, Pd) makes it detailed as a particle (about 2A), degree of dispersion improves as active species, such as 
a catalyst, and this is N02. It is because adsorption and disintegration become much more effective. 

[0030] Moreover, AB'1-x C'x 03 In the perovskite structure, since it is in the grid of the B' and ion size with which C* differs, 
respectively, depending on the combination, the perovskite structure has been distorted moderately. Moreover, B' and when valences 
with C differ, there is an advantage whose activity improves according to an electronic compensation effect etc. In these cases, a 
perovskite structure has distortion and the lattice defect of moderate structure, and this lattice defect section etc. is N02. Adsorption 
and decomposition are promoted. 

[0031] The catalyst which consists of matter of this perovskite type structure The thing 2 (still like drawing 4 ) of the honeycomb 
configuration which carried out distributed support of the matter 21 of this perovskite type structure on the fireproof inorganic support 
22, such as cordierite of a honeycomb configuration which has many eels 24 as what kind of configuration is sufficient as, for example, 
shown in drawing 3 and drawing 4 Or it may form the alumina coat layer 23 between support 22 and the matter 21 of perovskite type 
structure, what fabricated the powder of the matter of perovskite type structure in the pellet configuration is mentioned. 
[0032] It is good to support the 10-300g of the desirable amounts of support of the matter of this PEROBUZU kite mold structure with 
the gestart which supported the matter of perovskite type structure to the support of a honeycomb configuration in 1 1, capacity of 
support of a honeycomb configuration. In this case, Pt or the 0.5-3g of the amounts of Pd are supported in 1 1, capacity of support of a 
honeycomb configuration. In the case of the matter of PEROBUZU kite structure with many Pt(s) or Pd presentations, it is good to 
lessen the amount of support 

[0033] There is the approach of preparing the catalyst which consists of matter of perovskite type structure as the formation approach 
of the 2nd catalyst bed, and forming a catalyst bed after that Moreover, there is also the manufacture approach of the catalyst which 
this invention persons developed (Japanese Patent Application No. No. 275019 [ four to ]). 
[0034] This approach is explained to a detail. 

[0035] The water solution which dissolved the salt and citric acid of the metallic element which constitutes the multiple oxide of the 
above-mentioned perovskite type structure is prepared (the 1 st process), this water solution is dried, the citric-acid complex of the 
above-mentioned metallic element is formed (the 2nd process), and this citric-acid complex is heated and temporary calcinated above 
350 degrees C among a vacuum or inert gas (the 3rd process), and is calcinated by the oxidizing atmosphere after that (the 4th 
process). 

[0036] In the 1 st process, the water solution which dissolved the salt and citric acid of a metallic element is prepared. 
[0037] As a salt of the metallic element in the 1 st process, a nitrate or acetate is good. This is because survival other than a metallic 
element can be decomposed by temporary baking of the 3rd process. For example, in the case of a hydrochloride, chlorine remains and 
properties, such as catalytic activity and adsorption activity, are affected. 

[0038] for example, as a nitrate of A element of the multiple oxide (AB'1-x C'x 03) of perovskite type structure La(N03)3 and 6H2 O, 
Sr (N03)2, Ce(N03)3 and 6H2 O, calcium(N03) 3, 4H2 O, etc. are mentioned. As acetate of A element calcium(CH3 COO) 2, SKCH3 
COO) 3 and [ La(CH3 COO)3 and 3/2H20, and ] 1/2H2 O, Ce(CH3 COO)3 and H2 O, Ba (CH3 COO)2, and H2 O, etc. are mentioned. 
As a nitrate of B' element, Co(N03)2 and 6H2 O, Fe(N03)3, 9H2 O, etc. are mentioned. Moreover, as acetate of B' element, Co(CH3 
COO)2, 4H2 O, etc. are mentioned. As a nitrate of C element, a dinitrodiammine platinum nitrate, a dinitrodiammine palladium nitrate, 
etc. are mentioned. Moreover, Pt4 (NH3) 2 It can be used as substitution of the above-mentioned dinitrodiammine platinum nitrate. 
[0039] The salt of these metallic elements is above-mentioned formula AB'1-x C'x 03. It considers as the blending ratio of coal which 
is composed. 

[0040] It is good to consider as the range of 2-2.4 mols as loadings of a citric acid to one mol of multiple oxides of the perovskite type 
structure to form. Although complexing is enough if these loadings may become difficult [ complexing ] in less than two mols and 2.4 
mols are exceeded, homogeneity mixing of a metallic element may become difficult. 

[0041] As an approach of preparing the water solution which dissolved the salt and citric acid of a metallic element, the salt of a 
metallic element is dissolved in ion exchange water, and a citric acid is dissolved in another ion exchange water, for example, and there 
is the approach of mixing these both. 

[0042] At the 2nd process, the citric-acid complex of a metallic element is formed by drying the above-mentioned water solution. 
[0043] The conditions (for example, room temperature -1 50 degree C, 2 - 1 2 hours) which remove moisture as desiccation conditions 
in the 2nd process in the temperature requirement which a citric-acid complex does not decompose you to be Sumiya are suitable. 
[0044] At the 3rd process, temporary baking of the citric-acid complex of the above-mentioned metallic element is heated and carried 
out above 350 degrees C among a vacuum or inert gas. 

[0045] By the oxidizing atmosphere, decomposition of the survival (the organic substance, nitric-acid root, etc.) from the citric acid 
from a citric-acid complex and the salt of a metallic element is not promoted for the ambient atmosphere of this temporary baking. 
Therefore, it considers as the inside of inert gas also in a vacuum. In addition, since the above-mentioned decomposition is promoted 
rather than inert gas, vacuous one is desirable. 

[0046] Survival (the organic substance, nitric-acid root, etc.) from the salt of the metallic element whose heating temperature is a 
citric acid and a start raw material at less than 350 degrees C will not be able to be decomposed thermally, but it will remain. Moreover, 
the upper limit of heating temperature is good to consider as 500 degrees C. Even if it exceeds 500 degrees C, it does not interfere, 
but as temporary baking, even 500 degrees C is enough, and since the futility of energy and damage on the equipment for temporary 
baking arise, more than it is not desirable. 

[0047] In addition, in case it heats, it is good to carry out a temperature up slowly from 80 degrees C. This is for the survival from 
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[ from near 130 degree C ] a citric acid a^jrte salt of a metallic element to begin to decomj^fe, and for this decomposition to 
promote the temperature of this range by spending many hours. It is good to hold above 350 degrees C for about about 2 to 3 hours. 
[0048] A temporary baking object is formed according to this process. 

[0049] the 4th process — the above-mentioned temporary quenching — an adult is calcinated. 

[0050] As the baking approach, although what kind of approach may be used, in order to form an oxide, it considers as the oxidizing 
atmosphere in which oxygen like [ in atmospheric air ] exists. 

[0051] Moreover, as a burning temperature, the range of 700-950 degrees C is desirable. In the temperature of less than 700 degrees 
C, the crystal of perovskite type structure cannot grow easily. Moreover, at the temperature exceeding 950 degrees C, in order that 
crystal growth may progress too much, the noble metals which have a moderate lattice defect and existed in the grid come out of a 
crystal lattice, or there is a possibility that specific surface area may fall and activity may fall. 

[0052] Moreover, although a baking object is acquired for at least about 1 hour, since the high multiple oxide of the rate of 
crystallization is obtained, 2-5 hours is as desirable [ firing time ] as long duration. 

[0053] As for the multiple oxide of perovskite type structure, it is desirable to carry out distributed support and to consider as the 
catalyst bed of honeycomb structure on fireproof inorganic support, such as cordierite. In case [ this ] distributed support is carried 
out, in order to decentralize the catalyst of perovskite type structure high as much as possible and to support it, it is good to use PVA 
(poly vinyl alcohol), carbon black, etc. as a distributed medium. Moreover, alumina sol, a silica sol, a zirconia sol, etc. can be used as a 
dispersant or a binder. As the amount used, although it differs by the purpose and the busy condition, about 3 - 15 % of the weight is 
good at a solid content ratio, and in order not to reduce catalytic activity, necessary minimum is chosen. 

[0054] Moreover, in creating the thing of the pellet type which consists only of a catalyst of perovskite type structure, it is filled up 
with it in a flow conduit, and let it be a catalyst bed, after making the powder of the catalyst of perovskite type structure into a pellet 
configuration using a pressing machine etc. 

[0055] As for the 1 st catalyst bed of the preceding paragraph, and the 2nd latter catalyst bed, connecting directly is desirable. 
Moreover, tubing may be arranged between the latter parts in the range in which the gas constituents which passed the preceding 
paragraph do not change. It is NOx when two or more sets of combined things of the 1 st catalyst bed and the 2nd catalyst bed are 
connected. The removal effectiveness improves further. 

[0056] Moreover, there is especially no limitation about the rate of the catalyst of the 1 st catalyst bed and the 2nd catalyst bed. NOx 
The inner amount or all inner NOx of NO component What is necessary is just to choose the amount of catalysts of the 1 st catalyst 
bed or the 2nd catalyst bed according to an amount. 

[0057] Especially the exhaust port that discharges the inlet which introduces the gas containing nitrogen oxides in equipment, and the 
processed gas is not limited geometrically. What is necessary is just the configuration which does not require negative pressure. 
[0058] Moreover, in this invention, as shown in drawing 1 , a retainer 91, a sealant 92, and the wire network 93 may be formed in the 
perimeter of a catalyst bed. 

[0059] Even the scarce condition of especially the reducing agent under hyperoxia and the low temperature 500 degrees C or less of 
the equipment of this invention are efficient and since nitrogen oxides are removable, it can be used as a stripper of the nitrogen 
oxides in the exhaust gas discharged by internal combustion engines, such as a diesel power plant and a gasoline engine, or the exhaust 
gas from a nitric-acid plant etc. 

[0060] In removing the nitrogen oxides in the exhaust gas discharged by the internal combustion engine, it arranges the equipment of 
this invention in the middle of an exhaust pipe. Moreover, when arranging to the upstream of the equipment of this invention in using a 
particulate filter together, and using an oxidation catalyst together, it is good to arrange to the downstream of the equipment of this 
invention. 

[0061] Hereafter, the example of this invention is explained. 
[0062] (Example) 

[Preparation of the 1st catalyst] lOOg of gamma-alumina powder by the grace company was put into the beaker, and 300ml of ion 
exchange water was added and stirred. 37.29g of dinitrodiammine platinum nitric-acid solutions of 4.47 % of the weight of platinum 
contents was added to this solution, and it often wrote and became precocious. 

[0063] This suspension was pulled, it heated by the electric heater with continuation stirring, moisture was evaporated, and 
homogeneity was made to carry out distributed support of the platinum particle on the front face of alumina powder. It pulled, 
continuation this platinum support alumina powder was moved to the crucible, and gray platinum support alumina catalyst powder was 
obtained by carrying out decomposition removal of the nitric-acid root which heated at 400 degrees C among atmospheric air for 1 
hour, and remained to platinum support alumina powder. The platinum content of this catalyst powder was 2g of platinum to 1 20g of 
gamma-alumina powder. 

[0064] [Preparation of the 2nd catalyst] 21 .67g (0.05 mols) of lanthanum nitrates was dissolved in 50ml of ion exchange water. 
Moreover, 1 1 .56g (0.045 mols) of cobartous acetate was dissolved in 50ml of ion exchange water. Moreover, 21 .35g (0.005 mols) of 
dinitrodiammine platinum nitric acids was dissolved in 30ml of ion exchange water. Moreover, 25.22g (0.1 2 mols) of citric acids was 
dissolved in 120ml of ion exchange water. These four kinds of water solutions were mixed, and about 250ml mixed solution was 
produced. 

[0065] Evaporation to dryness was carried out over about 4 hours in the 80-degree C water bath, decompressing this mixed water 
solution by the evaporator, and the citric-acid complex was produced. 

[0066] Decompressing this citric-acid complex with a vacuum pump, (1 0 to 2 or less torrs) the temperature up was slowly carried out 
so that temperature might not rise rapidly from 80 degrees C to 400 degrees C by the heating mantle. In addition, an acetic acid and a 
citric acid began to decompose from near 130 degree C. Since the nitric-acid root decomposed at 250-400 degrees C and yellow gas 
occurred, it checked that this generating gas was exhausted and this heat treatment was completed (about 3 hours). The temporary 
baking object from which this removed the organic substance and a nitric-acid root was produced. 

[0067] After using this temporary baking object as powder, it put into the crucible and calcinated at the temperature of 750 degrees C 
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by the air ambient atmosphere for 3 hours* 
[0068] Thereby, it is LaCo0.9 Pt 0.103. The perovskite type structure multiple oxide of the presentation shown was manufactured. 
[0069] moreover the above — the same — carrying out — LaFe0.8 Pt 0.2O3. Sr0.9 BaO.1 Co0.85Pd 0.1 503, La0.8 Sr0.2 Cr0.95Pt 
0.05O3, and LaNi0.98Pt 0.02O3 The perovskite type structure multiple oxide of the presentation shown was also manufactured. 
[0070] [production of a nitrogen-oxides stripper] — the above — after it pressurized the powder of a baking object with the tablet 
making machine in any case and it made it tabular [ with a thickness of about 1 mm ] the 2nd catalyst the 1 st catalyst, it crushed and 
was made the pellet type with a particle size of 1-2mm. It has arranged in the preceding paragraph of the circulation type fixed bed for 
processing the exhaust gas discharged by the internal combustion engine in the ten cc (about 4g) of the 1 st catalyst of this pellet type, 
and the ten cc (about 1 3g) of the 2nd catalyst of a pellet type has been further arranged in the latter part of the circulation type fixed 
bed. As this showed drawing 5 , it was prepared at the tip of the circulation type fixed bed 5, and it was prepared at the 1 st catalyst 
bed 1 prepared in the pre-stage of the inlet 3 for introducing exhaust gas, and the passage of exhaust gas, the 2nd catalyst bed 2 
prepared in the post-stage, and the tip of the circulation type fixed bed 5, and the nitrogen-oxides stripper which consists of an 
exhaust port 4 for discharging the exhaust gas processed by the two above-mentioned kinds of catalyst beds was produced. The 
louver 6 is formed so that a restoration catalyst may not flow out outside between an infet 3 and the 1st catalyst bed 1 and between 
the 2nd catalyst bed 2 and an exhaust port 4, and this equipment is discharged, after contacting the introduced exhaust gas for a 
catalyst and purifying it The heat insulator 7 which consists of glass wool is formed in the periphery of the circulation type fixed bed 5. 
Moreover, the restoration opening 8 for filling up with or taking out a catalyst is formed in the 1 st catalyst bed 1 and the 2nd catalyst 
bed 2. 

[0071] [Evaluation of equipment] Above equipment is used and it is NOx as follows. The purification performance evaluation test was 
performed. 

[0072] It has arranged so that exhaust gas may introduce the above-mentioned equipment into the exhaust gas pipe of a vortex type 
diesel power plant (2.451.) from an inlet 3. This engine was worked by the domestic 10 mode test condition, and real exhaust gas was 
generated. NOx [ in / the above-mentioned real exhaust gas is introduced into equipment by the 96000/time amount of space velocity, 
and / the exhaust port 4 of equipment ] Concentration was measured with the automobile exhaust analyzer (Horiba Make). NOx when 
not using this equipment It is NOx on the basis of concentration. The rate of purification was computed. 

[0073] In addition, at this example, it carried out with five kinds of gestarten (examples 1-5) to which the class of the 2nd catalyst was 
changed. 

[0074] Pellet lOcc (about 13g) of the 2nd catalyst of reverse installation of the 1st catalyst bed and the 2nd catalyst bed is arranged in 
the pre-stage (preceding paragraph of an emission way) of the circulation type fixed bed 5. (Example 1 of a comparison) Others 
produce the equipment made to be the same as that of the above-mentioned example by arranging pellet lOcc (about 4g) of the 1st 
catalyst at the post-stage (latter part of an emission way) of the circulation type fixed bed 5, and it is NOx like the above-mentioned 
example. The purification performance evaluation test was performed. 

[0075] (Example 2 of a comparison) Others produce the equipment made to be the same as that of the above-mentioned example by 
arranging pellet 20cc (about 8g) of the 1 st catalyst of independent installation of the 1 st catalyst bed in the pre-stage (preceding 
paragraph of an emission way) of the circulation type fixed bed 5, and not arranging a catalyst at the post-stage (latter part of an 
emission way) of the circulation type fixed bed 5, and it is NOx like the above-mentioned example. The purification performance 
evaluation test was performed. 

[0076] (Example 3 of a comparison) Others produce the equipment made to be the same as that of the above-mentioned example by 
arranging pellet 20cc (about 26g) of the 2nd catalyst of independent installation of the 2nd catalyst bed at the post-stage (latter part 
of an emission way) of the circulation type fixed bed 5, and not arranging a catalyst in the pre-stage (preceding paragraph of an 
emission way) of the circulation type fixed bed 5, and it is NOx like the above-mentioned example. The purification performance 
evaluation test was performed. 

[0077] (Example 4 of a comparison) the mixture of the 1 st catalyst and the 2nd catalyst after often mixing pellet 1 0cc (about 4g) of 
the 1st catalyst and pellet 10cc (about 13g) of the 2nd catalyst Others produce the equipment made to be the same as that of the 
above-mentioned example by arranging in the pre-stage (preceding paragraph of an emission way) of the circulation type fixed bed 5, 
and not arranging a catalyst at the post-stage (latter part of an emission way) of the circulation type fixed bed 5, and it is NOx like the 
above-mentioned example. The purification performance evaluation test was performed. 

[0078] NOx in above-mentioned this example and the example of a comparison The result of a purification performance evaluation test 
is shown in Table 1 . 
[0079] 
[Table 1] 
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[0080] The direction of the equipment of this example (examples 1 -5) is NOx from the thing of the example of a comparison (examples 
1-4 of a comparison) so that more clearly than Table 1. It turns out that it excels in the purification engine performance. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] The sectional view showing an example of the nitrogen-oxides stripper of this invention 
[Drawing 2] The conceptual diagram showing the crystal lattice of a perovskite structure 

[Drawing 3] The perspective view showing the catalyst bed in an example of the nitrogen-oxides stripper of this invention 
[Drawing 4] The sectional view showing the catalyst bed in an example of the nitrogen-oxides stripper of this invention 
[Drawing 5] The sectional view showing the nitrogen-oxides stripper in the example of this invention 
[Description of Notations] 

1 1st Catalyst Bed 

2 2nd Catalyst Bed 

3 Inlet 

4 Exhaust Port 

5 Circulation Type Fixed Bed 



[Translation done.] 
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